People with epilepsy have various education needs and must adopt many self-management behaviors in order to control their condition. This study evaluates WebEase, an Internetbased, theory-driven, self-management program for adults with epilepsy. Thirty-five participants took part in a 6-week pilot implementation of WebEase. The main components of WebEase are My Log, a behavioral journal, and the Medication, Stress and Sleep Modules, which provide tailored information and feedback designed to prompt participants to assess their status with self-management behaviors, think about their behaviors and make a goal. In this article, we discuss the results of the feasibility, acceptability and usability assessments and the behavioral outcomes. The process results indicate that theoretical components that served as the program framework were successfully integrated into the program and that participants viewed WebEase as relevant, acceptable and easy to use. Additionally, participants showed some improvement in epilepsy self-management, adherence, sleep quality, self-efficacy and social support following the program. The initial results are encouraging and continued development of WebEase has the potential to facilitate education and self-management strategies among people with epilepsy.
Introduction and background
People who live with epilepsy have a variety of educational needs. These needs include learning about epilepsy, its treatment, their role in the treatment plan and how to live with epilepsy over time. Some of these educational needs can be met through formal or semi-formal approaches such as discussions with physicians and nurses, workshops or programs offered by local health agencies and written materials provided by health organizations and non-profit groups. In addition, by living with epilepsy over time, a person learns strategies to deal with medication requirements, seizures and side effects of treatment.
The advent of a user-friendly Internet medium has added another dimension to health education beyond the traditional approaches mentioned above. Based on the percentage of people who use the Internet to gather information about health, the Internet has proven to be an important source of health information [1] . The Internet has been used primarily to provide factual information about diseases, treatment, side effects and strategies to deal with each of these. In addition to providing information, Internet discussion groups and other online communities offer opportunities to ask questions of experts and to share information with others [2, 3] . Despite these capabilities, it is likely that the full power of the Internet in health education and support has not been tapped.
One potential function of the Internet is that of presenting motivational tools to encourage and support the adoption of behaviors and strategies that promote well-being among those with chronic illness. Some Web developers have ventured into this area creating health information sites based on motivational theories. For example, a growing number of health Web sites provide information based on stages of change. On these sites, individuals can choose to read information based on their degree of readiness to change. Some sites include screens for entering information about the behavior (i.e. current smoking habits or a smoking quit date) [4, 5] . Diabetes and exercise Web sites often provide screens to enter information about diet and exercise, and this information is then displayed as a set of graphs to show the behavior over time [6, 7] . Other sites provide calendars that can be used to monitor behavior or symptoms. These can be printed and posted for easy access. Becoming more common are sites that provide feedback on information entered or choices selected [4] . Research has shown that these simple additions to the basic educational sites can serve as motivation to change or maintain self-management behaviors [8] [9] [10] . In the future, virtual counseling systems will assist people with self-management. In the meantime, the next generation of Internet-based programs link these functions together to provide structured behavior change support. WebEase (Epilepsy Awareness Support and Education) is one such program developed specifically for people with epilepsy.
In this article, we present the results of the feasibility assessment of WebEase, a multicomponent, interactive, Internet-based self-management program for people with epilepsy [11] . The objective of the program is to encourage people with epilepsy to take their medications as prescribed, practice strategies to reduce stress and adopt strategies to facilitate adequate sleep. WebEase incorporates concepts and principles derived from the Transtheoretical Model of Behavioral Change (TTM) [12] , Social Cognitive Theory (SCT) [13, 14] and Motivational Interviewing (MI) [15] . The conceptual aspects of these models are reflected in the seven components of WebEase: Modules, My Log, My Voice, Fact Sheets, Quizzes, Daily Poll Questions and Web Resources (Table I ). The three modules-one each for medication, stress and sleep management-along with My Log form the core of the program. The modules are designed to assess an individual's current status related to each of these self-management practices, provide an opportunity to think about the behavior and to create a plan for change or to maintain the behavior if no change is required. The progression through each of the modules requires the person to answer questions related to the behavior, and feedback is provided based on Each module begins with an online behavioral journal called My Log, which is a set of data entry screens for recording information about medication taking, stress levels and sleep quantity and quality. The data entered into My Log are displayed in both graph and summary form and can be viewed separately from the modules. WebEase also includes five components that are supplemental to the core modules and My Log. My Voice is a discussion board for individuals to share their experiences with epilepsy. The remaining components-Fact Sheets, Quizzes, Daily Poll Questions and Web Resources-are designed to increase knowledge about medication, stress and sleep management. The article will present the results of the process and outcome evaluations of the WebEase program.
Methods

Procedures
Participants were recruited from two hospital-based clinics serving individuals with epilepsy. Prior to recruitment, the required research ethics approvals were obtained. Physicians told patients about the study during regularly scheduled appointments. Those who were interested were referred to a study recruiter, who presented more information about the study and conducted a brief assessment of the following eligibility criteria: diagnosis of epilepsy, 18 years of age or older, English speaking, taking antiepileptic medication (AED), access to a computer with an Internet connection and willingness to participate in the study. Eligible and interested individuals were scheduled to attend one of three orientation sessions held at a computer lab at Emory University. Prior to the orientation sessions, the study staff reviewed with each person individually the study procedures and obtained informed consent. Each participant was assigned an email ID that did not include any identifiers. At the beginning of the session, the participants completed an online pre-test about medication taking, stress and sleep. Following the survey, study staff presented an introduction to the WebEase Internet site. The participants were able to ask questions and test different components of the program using their own computer during orientation. Twelve individuals could not attend the sessions, and the project director conducted individual orientation sessions with them by telephone.
Following the orientation session, participants had access to the WebEase site for 6 weeks. In order to adequately assess the modules, all participants were asked to complete the Medication Module during the first 2 weeks, the Stress Module during the second 2 weeks and the Sleep Module during the last 2 weeks. Modules were only available for use during the weeks in which participants were asked to use them. The supplemental components of WebEase-My Log, My Voice, Fact Sheets, Quizzes, Daily Poll Questions and Web Resources-were available throughout the 6-week study period. At the end of the 6 weeks, participants were asked to complete a post-test, which included the same questions as the pre-test and process evaluation measures.
Sample
In response to the recruitment by health care provider referrals, 50 people expressed interest in the study, 39 signed consent forms and 37 completed the pre-test and orientation sessions. Two individuals actively withdrew from the study. One person had difficulty logging on to the site from home, and the other person had a physical disability that made typing difficult.
The remaining participants (n = 35) ranged in age from 20 to 63 years with a mean age of 37.5 years (SD = 12.6, Table II ). The majority of participants were white (65.7%) and female (60.0%); 45.7% were currently married and 97.1% had at least a high Evaluation of WebEase school education. Eighty percent of the participants reported having a seizure in the past year. During the first week of participation, 13 participants reported at least one seizure. The average number of seizures among these participants was eight, with most reporting two.
Process measures
'WebTrends', a software program that automatically tracks actual usage, collected information on the use of each program component throughout the 6-week study period. The WebTrends report included the time of day and day of the week for each WebEase visit. Information was also collected on number of components viewed and number of modules completed. Participants were informed during the consent process that their activities would be monitored as part of the program.
'Usability' was assessed by a 23-item process evaluation measure developed for this project and based on similar projects conducted by the authors. The measure included items on location of computer, amount of information read and frequency of use. Items were included to measure each of the following: appearance (attention catching and attractiveness), ease of navigation and organization, content (ease of understanding information, interest and informative readings), relevance (application of information to daily life) and likelihood of sharing information [16] .
'Satisfaction' was evaluated using two measures. The perceived value of WebEase was assessed by an eight-item scale, in which participants were asked to rate the value of each WebEase component. Each component was rated from 'not at all valuable' (1) to 'very valuable' (5) . A second measure consisted of eight items related to satisfaction and included items on comfort, length of program and computer use. Each of these items was rated on a five-point scale from 'strongly disagree' (1) to 'strongly agree' (5) .
The accuracy of the WebEase algorithm for placing participants in the correct stage of change according to the Transtheoretical Model was assessed by comparison with a qualitative measure developed for this study. Participants' responses to open-ended questions asked within the modules were coded and used to categorize participants into one of the following stages: pre-contemplation (not thinking about making a change), contemplation (thinking about making a change), preparation (taking an initial step toward change), action (actively C. DiIorio et al.
practicing the behavior for the past 6 months) and maintenance (actively practicing the behavior for >6 months). The category assigned independently through the qualitative assessment was compared with the WebEase assigned stage using the algorithm. Fidelity to the principles of MI was measured by an 11-item measure in which participants were asked to rate their agreement with whether the program supported them and encouraged them to think about ways of improving medication, stress and sleep management. Each item was rated on a fivepoint scale from 'strongly disagree' (1) to 'strongly agree' (5) .
A focus group composed of five participants from the WebEase pilot study was conducted 1 week after the completion of the post-test. The purpose of the focus group was to verify findings from the process evaluation assessment.
Outcome measures
Participants completed the following measures both before and after the program to provide a preliminary assessment of the efficacy of the program. The psychometric properties of each scale have been assessed in previous research [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . The reliability coefficients for the pre-test assessment of each scale are presented in Table VI. 'Epilepsy self-management' was measured using the Epilepsy Self-Management Scale. Each of the 27-items is rated on a five-point Likert scale [21] . The subscales on medication management and lifestyle management, which include items on sleep and stress, were taken from the original 38-item scale. Higher total scores indicate more frequent use of self-management strategies.
'Self-report adherence' was measured using the 15-item USCF Adherence Questionnaire and the five-item Antiretroviral General Adherence Scale (AGAS), both of which were developed for use with other medications and revised for use with antiepileptic drugs [30, 31] . Items on the UCSF Adherence Questionnaire address reasons for missing doses within the past 30 days and are measured on a five-point scale from 'never' (0) to 'often' (3).
For analysis, items were reverse coded and summed, so that higher scores represent greater adherence. Items on the AGAS are measured on a sixpoint scale from 'none of the time' (1) to 'all of the time' (5). Higher scores correspond with higher levels of adherence during the past 30 days [32] .
'Stress' was measured with two scales: the 14-item Perceived Stress Scale (PSS) [19] and the 23-item Revised Epilepsy Stressor Inventory (ESI-R) [33] . The PSS was used to measure generalized stress, i.e. the degree to which situations in one's life are appraised as stressful. Perceptions of stress, evaluated for their occurrence in the previous month, are rated from 'never' (0) to 'very often' (4). The ESI-R contains a list of selected stressors related to epilepsy, each of which are rated according to how much stress it causes within the past month, from 'a little stress' (1) to 'much stress' (3). For both scales, higher scores indicate higher levels of stress.
'Sleep quality' was assessed using the Pittsburgh Sleep Quality Index (PSQI), [34] and daytime sleepiness was measured by the Epworth Sleepiness Scale (ESS) [26] . For the PSQI, 19 individual items are used to generate seven component scores, which are summed to yield a global score (range 0 from 21) with higher scores indicating poorer sleep quality. The ESS is an eight-item measure that quantifies an individual's sleepiness by his or her tendency to fall asleep in daily situations, based on a scale of 'would never doze' (0) to 'high chance of dozing' (3). Higher scores reflect higher levels of daytime sleepiness.
'Epilepsy Knowledge Questionnaire' (EKQ) was used to measure knowledge about epilepsy [35] . The EKQ is a 55-item true-false format questionnaire with 34 questions on knowledge about medical aspects of epilepsy and 21 questions on knowledge of social aspects.
'The Personal Resource Questionnaire85 Part 2' [36] was used to measure social support. Each of the 25 items is rated on a seven-point scale, ranging from 'strongly disagree' (1) to 'strongly agree' (7) . Total scores are found by summing individual responses, and higher scores correspond to higher levels of social support.
Evaluation of WebEase 'Self-efficacy' was measured by the 33-item Epilepsy Self-Efficacy Scale [22, 37] . Each item was rated on an 11-point rating scale, ranging from 'I cannot do at all' (0) to 'sure I can do' (10), with higher scores corresponding to higher levels of confidence in ability to manage epilepsy.
'Outcome expectancies' were measured by three subscales relating to seizure treatments, seizure events and seizure management. All three subscales are rated on a five-point agree/disagree continuum. For the first (11 items) and third (eight items) subscales, higher scores correspond to more positive outcome expectancies. For the second scale (11 items), higher scores correspond to more negative outcome expectancies.
'Demographic' information such as age, gender and marital status was collected, as was general information about epilepsy and seizures.
Data analysis
Descriptive statistics for the quantitative process and outcome measures, including means, numbers and percentages, were calculated and examined using SPSS Version 14. All process evaluation analyses were conducted on the 29 participants who completed the post-program survey, with the exception of program usage and staging, which included all participants (n = 35). Additional data analysis for the outcome measures included calculating reliability coefficients and running paired t-tests to compare pre-and post-program scores. Only the 29 participants who completed the postintervention survey were included in the outcome analyses. Of the six remaining participants, three others did not complete any of the module sessions, and three completed an average of three sessions. No demographic differences, except for living situation, were found for the 29 participants who completed the post-intervention survey compared with the six who did not. In both groups, the majority lived with immediate family. However, the remaining percentage of those who completed the post-test tended to live alone, while the remaining percentage of those who did not complete the assessment lived with friends, roommates or partners. Qualitative data included written responses in the post-program survey and discussions in a focus group. The focus group discussion was transcribed verbatim by the research assistants. Major themes from participants' thoughts and reactions were compiled. The qualitative comments were presented in narrative with representative quotes. According to the WebTrends reports, during the first 3 weeks of the study period, participants were most likely to visit the site on Mondays, with the majority of participants visiting the site from late afternoon (3-4 p.m.) to early evening (6-7 p.m.). During the last 3 weeks of the study, participants were most likely to visit on Fridays and Saturdays, with participants logging on between noon and 2 p.m.
Results
Program usage
Program usability
Of the 29 participants who completed the follow-up survey, 86.2% reported logging on to the WebEase program from their home computer. Other places that participants logged on were from a friend's or family member's house, school or the WebEase office. About 73% of participants stated they read most or all the information available on the C. DiIorio et al.
WebEase site, while 27.6% read at least some of the site. Only 6.9% reported using the WebEase program daily, whereas 41.4% stated they used the program between two and six times a week.
In regard to appearance, 76% agreed that the Web site kept their attention, and 55% agreed that the images were appealing. Eighty-three per cent reported that the program was easy to navigate, and information was well organized. Participant response to WebEase content was encouraging. Sixty-two per cent reported that the material was easy or very easy to understand, 75.8% stated that the information was interesting or very interesting and 65.5% responded that the information was informative or very informative. In terms of relevance, 58.6% reported the program somewhat applied to them while 38% said that the program was relevant or very relevant to them. Almost all participants (96.6%) reported that they would recommend the WebEase program to a friend, and 75.9% agreed that the WebEase program increased their desire to seek information on the Web. While 65.5% of participants reported sharing the epilepsyrelated information provided from WebEase with a friend or family member, only 3.4% reported they had shown the information to their doctor. (Table III) . About 69% reported that they were comfortable answering questions in the program, and 65.5% agreed that the WebEase program overall was about the right length. All 29 participants responded that the program respected their privacy, and 93.1% agreed that they felt comfortable using the computer for the WebEase program. 
Program satisfaction
Stages of change
Motivation interviewing principles
Most participants agreed that the WebEase program encouraged them to come up with their own ways to improve sleep quality (93%) and to manage stress (55%). The majority also agreed that the program gave them new ideas about taking medication (88%), managing stress (62%) and improving sleep Evaluation of WebEase quality (55%). Almost 59% of participants noted that the program helped to improve sleep quality, but <50% reported that it helped them take medications more regularly (41%) or to manage stress better (25%). Overall, 66% agreed that the program helped them take an active role in their care, and half of the participants agreed that the program was supportive or encouraging.
Qualitative comments
Participants were also asked to give general and detailed comments on specific program components through the online evaluation survey at post-test and in focus group discussion. Comments regarding the WebEase modules were also positive. Many participants reported that they were comfortable using the online program, commenting, ''this was my first time doing something of this nature. I was a little nervous, however the more I did the site the more comfortable I became.'' Others commented that the site was 'very comfortable' or that 'it was very user friendly and easy to navigate'. Many participants remarked about the helpfulness of the program in epilepsy self-management. One participant mentioned, ''The modules were very interesting and helped me to make plans and schedules to help me manage my medication, stress and sleep. It helped me to see how each one of them played a part in my treatment to manage my seizures.'' Some commented that the modules ''help you focus on being proactive and not just 'rebounding' from a seizure and an illness,'' or that the modules ''gave me a model for working out improvements to the way in which I handle problems.'' One of the focus group members noted that the medication module helped her develop new strategies to take her medicine, stating ''I really never stopped to think about it (how I take my medications).'' One new strategy she used was putting extra doses in her purse so she is not caught without medicine when she takes unexpected trips.
When asked about My Voice, several participants commented on its usefulness, writing, ''it made me feel I'm not the only one feeling this way and it was good to hear how others feel and react too . it was very encouraging, enlightening, and helpful.'' Others commented that ''it was helpful [to] talk to others who have the similar problems I have,'' or that ''the discussion board serves as an online community for people with epilepsy.'' One participant noted that, ''as a person with epilepsy who basically has had no known contact with others who have epilepsy, it was a new experience to communicate with others having different or similar types of epilepsy . I learned how others 'coped' and/or their experiences living with epilepsy .
[and that] we could help each other through this [the discussion board] resource . we are not alone.'' Participants also described the benefits of the Resources provided through the WebEase program. Some commented that the 'they were great' or that it 'was a learning experience'. Specific comments included, ''I was not aware there were resources where I can have my questions answered. Being Number active participants after the pre-program survey.
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able to see that other people are having symptoms like mine or worse, helps me to cope with living with seizures'' and ''I registered with all of them and have begun receiving newsletters. The resources connected me to a community of people and information that has provided me with a wealth of current knowledge about a medical condition I have lived with/around for decades.'' The supplemental components participants liked the most were the Quizzes and the Daily Polls. Although My Voice was rated as one of the least valuable activities by some participants, it was highly liked among those who used it. Many reflected that the program ''made me think about things in my life I should change'' or that the program helped ''me see where I need to make the most changes.'' One participant mentioned, ''I liked the way the site talked back during the modules when answering the questions.''
The majority of participants responded that they would recommend the program to a friend, commenting, ''Yes, I would recommend it. It reviews topics that we need to keep in mind continually. It reviews fundamentals that we all know about but need to continue to keep in check to deal with epilepsy as much as we can.'' Some stated that the program ''would help them [their friends] be better able to deal with the problems they may be having with their epilepsy'' or that ''any friend with epilepsy should view the program.''
Participants also expressed what they liked least about the program. These comments concentrated on repetitiveness and length of the modules, technical issues and inaccessibility of certain sites. Specific comments included, ''I wanted an online journal to write down my feelings and thoughts about living with epilepsy and the program does not provide that,'' ''It was hard finding time getting online everyday,'' ''The modules were very repetitive and far too generalized'' and ''Not being able to see the results over time and how I might be improving.'' Some suggested changes to the program included adding pages for a journal, information for family and caregivers and Web sites with strategies and coping methods for people with epilepsy. Overall, the participants agreed the WebEase 
Outcome evaluation
The results of the outcome evaluation are presented in Table VI . The results show that for most measures, there were no statistically significant differences between pre-and post-test scores. However, the results for epilepsy self-management (P = 0.015), one measure of adherence (P = 0.002), sleep quality (P = 0.007), self-efficacy (P < 0.001) and social support (P < 0.001) were statistically significant showing some improvement in pre-to post-test scores.
Discussion
The purpose of this study was to evaluate an Internetbased program designed to promote self-management among people with epilepsy. The primary aims of this study were to assess the feasibility and acceptability of WebEase and to conduct a preliminary assessment of behavior and attitude changes following the program. Thirty-three participants logged onto the program at least once and completed My Log. Most completed the Medication, Stress or Sleep Modules, which are the heart of the program. The participants gave high marks to the appearance, ease of navigation, organization and comfort with the use of the site. Participants also rated the materials as informative, interesting and easy to understand. In addition, participants were able to identify aspects of the program that they found most useful. Of particular interest to the developers was the response to the modules and My Log as these were the innovative interactive features of WebEase. Participants had little difficulty navigating the modules or entering data into My Log, and they liked the interactive feature of entering information and receiving feedback based on their responses and comments.
These findings provide evidence to support both the feasibility of using the site for self-management Evaluation of WebEase and acceptability of the site. These findings are important because Web sites such as WebEase are expensive and time consuming to develop. Before additional time, funds and effort are expended to modify and expand WebEase, the developers and funders must be convinced that the program has good potential to achieve its ultimate aim of supporting epilepsy self-management. Our findings are consistent with other studies that have found that Web-based interventions improve health outcomes and facilitate behavior change [8, 38] .
A second goal of the study was to assess the incorporation of theoretical concepts from TTM, SCT and MI upon which WebEase was based.
Results of the staging analysis reveal that most participants were staged appropriately according to TTM giving us confidence that the WebEase staging process worked as planned. We also found that participants staged themselves differently for the three behaviors of medication taking, stress and sleep management. In our sample, the participants were more attentive to taking their medications but less likely to control stress triggers and deal with sleep problems.
This finding is consistent with the literature. Other investigators have found that people with chronic illnesses that demand more than one behavior to control the disease vary in the degree to which they adhere to the guidelines for the behaviors [39, 40] . For example, people with heart conditions may take medications regularly but be less attentive to exercise requirements and monitoring symptoms [39] . Several investigators note that it is difficult to monitor and manage multiple behaviors in the self-management of chronic illnesses [41, 42] .
WebEase also incorporated principles from MI. The participants' responses to the MI evaluation items provide some evidence that the MI was successfully incorporated. One goal of MI is to encourage people to take responsibility for their own From an MI perspective, participant agreement with the statement that the 'counselor provided new ideas' would not be desirable because the counselor should encourage the client to generate his/her own ideas about change. However, because the participants in WebEase could use any component of the program including reading about strategies and listening to others talk about strategies that they used, it was impossible to evaluate 'the counselor's role' that was incorporated into the modules separate from the other aspects of the program. These findings that show strong agreement that the program gave them new ideas for self-management suggest that although limited, the reading materials were useful.
In regard to the third theory, SCT, the results of the outcome analysis show that participants reported higher levels of self-efficacy and social support following the program. SCT techniques focus on enhancing confidence in performing a behavior (e.g. taking medications) and eliciting support as needed. The results provide some evidence that the SCT principles were successfully incorporated into WebEase.
The results of the outcome evaluation also showed that there were significant differences between pre-and post-test scores in epilepsy selfmanagement, adherence and sleep quality, suggesting that participants improved their medication-taking behaviors and sleep quality following the program.
Program outcomes, although encouraging, should be interpreted with caution because the pre-experimental design of the study lacked a control group, and the sample size was small. Nonetheless, this evaluation provides support for the continued development and testing of WebEase.
Limitations and recommendations
There are several limitations to this study. Our ability to apply the study results to the general population of people with epilepsy is limited because of a number of factors. First, the sample size was small and composed of participants who were recruited from two urban clinics, although some lived outside of the metropolitan area. Over half of the participants reported being in the maintenance stage of medication adherence, indicating an adherence level that is higher than the general population of people with epilepsy [43, 44] . The participants also self-selected to join the program and therefore may have had more interest in epilepsy self-care and the Internet than those that declined participation. In addition, the study was conducted in a controlled situation in which we instructed the participants to go through the modules in a pre-determined order and to complete the entire program. Participants of the Web-based program in the real world may choose their topics of interest and may use the program differently. Another limitation of the study included the reliance on self-reported data regarding the behaviors of interest (i.e. medication adherence, stress management and sleep quality).
The results of this study showed that an online self-management program for epilepsy was acceptable and provided some benefits for people with epilepsy. Further research should evaluate the effectiveness of this program employing a randomized trial to test its effects with a larger sample of people with epilepsy. This assessment will further validate the application of an online-tailored feedback and motivational interventional approach to facilitate behavioral change among people with epilepsy. Research should also incorporate follow-up to the Evaluation of WebEase intervention period to examine long-term effects of the program.
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